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Michio Masuda* : Taxonomic notes on Rhodophysemopsis 
gen. nov. (Rhodophyta) 

Denizot (1968) revised the genus Cruoriopsis Dufour (Cruoriaceae, Gigar- 
tinales) comprising twelve species at that time and made the following 
transfers. The type species, C. cruciata Dufour was transferred to Cruoriella 
and reduced to synonymy with Cruoriella armorica Crouan frat., type species 
of the latter genus. Cruoriopsis de-zwaanii Weber van Bosse, C. japonica 
Segawa, C. maris-rubri Rayss et Dor, C. mexicana Dawson and C. rosenvingii 
B^rgesen were also transferred to Cruoriella and the last species was reduced 
to synonymy with Cruoriella armorica. Cruoriopsis gracilis (Kuckuck) Bat¬ 
ters was retransferred to Plagiospora, revived at that time. However, the 
taxonomic status of other five species have remained unsolved, although he 
pointed out that Cruoriopsis ensisae Jao and C. hauckii Batters have affinities 
with Rhodophysema and Plagiospora, respectively. On the other hand, Hol- 
lenberg (1970) described Cruoriopsis aestuarii after Denizot’s work. The 
generic name Cruoriopsis should be rejected, according to the International 
Code of Botanical Nomenclature (Stafleu, 1972). Six species left in ‘ Cruo¬ 
riopsis ’ form a heterogenous assemblage and so it is impossible to circums¬ 
cribe a genus comprising them. 

In these six species only tetrasporangial plants have been detected in 
the field. Recent culture experiments demonstrated that several crustose 
species for which only tetrasporophytes are known represent the tetrasporo- 
phytic phase of macroscopic algae for which only gametangial and carpo- 
sporangial phases are known (Dixon et al., 1972, for review; South et al., 
1972; West, 1972). According to Edelstein (1970), the crustose tetrasporo- 
phyte of Gloiosiphonia capillaris resembles Cruoriopsis hauckii, but this is 
not confirmed. On the other hand, Ganesan and West (1975) and Fletcher 
(1975) reported the life history with only a tetrasporophyte in laboratory 
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culture experiments for Rhodophysema elegans and T. georgii, respectively. 
These results suggest strongly a possibility that there exist other crustose 
algae with only the tetrasporophyte, in addition to species with the Polysi- 
phonia-type of life history. My recent collection of a crustose alga from 
Hokkaido, Japan, made it possible to determine the taxonomic relationship 
between this alga and one of ‘ Cruoriopsis ’, C. hyperborea Rosenvinge. 

I wish to express my sincere thanks to Prof. M. Kurogi, Hokkaido Uni¬ 
versity, and Prof. P. S. Dixon, University of California, for their criticism 
of the manuscript, and Prof. H. Toyokuni, Asahikawa University, for his 
preparation of the Latin description as well as for his invaluable advice. 
Thanks are also due to the staffs of the Nemuro Fishermen’s Cooperative 
Association for their kind help in collecting the material. 

This work was partially supported by a grant from the Ministry of 
Education, Japan. 

Materials The specimens examined were collected at Hanasaki, east 
coast of Hokkaido, growing on the stipe of Laminaria coriacea cast ashore, 
on June 25, 1975. They were fixed and preserved in 10% formalin in sea¬ 
water. Voucher specimens (indicated by specimen numbers Masuda 14034- 
14041) and slides are deposited in the herbarium of Faculty of Science, Hok¬ 
kaido University, Sapporo (SAP). 

Observation This alga grew abundantly on the stipe of Laminaria coria¬ 
cea and its various growing stages, very young germlings to adult plants, 
were observed on the same host plant. Young germlings could be identified 
by their color, the nature of the chloroplast and the size of the cells. The 
developmental sequence of the alga can be traced by an examination of the 
germlings. 

Spores, which are perhaps tetraspores, judging from the absence of 
carpogonia and carposporophytes, as will be noted later, at first divide into 
two cells (Fig. 1). Successive divisions occur irregularly in each cell and 
give rise to a filamentous germling which is irregular in shape and divides 
pseudodichotomously. Germlings grow in various directions, showing a vari¬ 
able shape (Figs. 2-10). As growth advances, the filaments form a rather 
aggregate, monostromatic crust-like system (Figs. 11-12). Original cells of 
the erect filaments are produced by cell divisions parallel to the substratum, 
at first arising from the cells at the centra] portion of the basal creeping 
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Figs. 14-16. Tangential sections of three tetrasporangial plants in Rhodophysemopsis lami- 
nariae. 14. Marginal portion of a thin plant. 15. Central portion of a moderately thick 
plant. 16. Branched erect filament of a very thick plant, ts, tetrasporangium: bl, basal 
layer. 


system (Fig. 13). Successive cell divisions parallel to the substratum result 
in uniseriate erect filaments. Concurrently with this growth, cell divisions 
parallel to the substratum extend toward cells of the periphery. 

Mature plants are dark red in color and circular to elliptical in shape, 
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Fig. 17. Tangential section of a very thick tetrasporangial plant in Rhodophysemopsis 
laminariae. 

measuring 0.5-2.0 mm in diameter and 70-240 fxm thick in the fertile portion. 
They are one cell thick at the growing margins. The erect filaments are 
usually simple and composed of 1-13 cells, but occasionally branch one or 
two times (Figs. 16-17). Their nodes are somewhat constricted (Figs. 15- 
18). The sterile filaments of tetrasporangial plants are slightly slenderer 
than the fertile filaments. The former filaments are mostly 7.5-11.5 ftm 
broad, while the latter ones are 10.0-15.0 fim broad (Figs. 14-17). Erect 
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filaments of the thallus are not enveloped by a common wall or any gela¬ 
tinous matrix and are held together loosely by mucilage (Figs. 14-15, 17-19). 

Tetrasporangia and spermatangia have been observed on fertile plants, 
respectively, but carpogonia and carposporophytes have not been detected, 
although one hundred or more plants have been examined. Tetrasporangial 
initials are borne on the terminal ends of unbranched erect filaments which 
are slightly broader than sterile ones (Figs. 14-17). Sometimes they are 
formed terminally on the lateral branchlets (Fig. 16), and directly from the 
cells of the basal layer (Fig. 14). Sterile filaments bend downward when 
tetrasporangial plants reach reproductive maturity (Figs. 14-17). These 
curved filaments resemble paraphyses of Rhodophysema. The tetrasporangial 
initials are easily distinguishable from other cells by their dense contents. 
The first division of the sporangia takes place horizontally. The second and 
third divisions occur at right angles to the first, resulting in cruciate spo¬ 
rangia (Figs. 14-17). Mature tetrasporangia are ellipsoid and measure 32.5- 
45.0 ,«m long and 17.5-25.0 (im in diameter. 

As the carpogonial and cystocarpic plants are apparently absent, the 
structure termed here spermatangia may only be assumed by analogy with 



Figs. 18-19. Tangential sections of two spermatangial plants. 18. Central portion of a very 
thick plant. 19. Marginal portion of a thin plant, sp, spermatangium; spm, spermatangial 
mother-cell; esp, empty spermatangium; ssp, secondary spermatangium; ef, erect fila¬ 
ment; bl, basal layer. 
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similar structure as in cases of Palmaria (Guiry, 1974), Halosaccion (Lee 
and Kurogi, 1968) and Rhodophysema georgii (Masuda and Ohta, 1975). Sper- 
matangial mother-cells are produced usually two or rarely one from almost 
all terminal cells of the erect filaments (Fig. 18). They are rarely produced 
directly from the cells of the basal layer (Fig. 19). Each mother-cell bears 
usually two spermatangia (Figs. 18-19), but rarely one spermatangium. 
Spermatangial mother-cells are indistinguishable from vegetative cells before 
formation of the spermatangia, but they become slightly yellowish in color 
as spermatangia develop. Mature spermatangia are ellipsoid and almost 
colorless, measuring 8-9 /.un long and 5-6 gm in diameter. Sometimes sec¬ 
ondary spermatangia are formed within the empty spermatangial wall (Figs. 
18-19). 

Discussion The female gametangial plant of this alga has not been de¬ 
tected, but its tetrasporangial and male gametangial plants are abundantly 
present. Two possible life histories of this alga may be considered : (1) 

the female gametophyte exists as a phase similar in morphology to the known 
tetrasporophyte and male gametophyte (the Polysiphonia- type) ; (2) the female 
gametophyte is absent and the division of the tetrasporangium may be apo- 
meiotic as in the Japanese Rhodophysema georgii (Masuda and Ohta, 1975). 
In either case, it is certain that the alga under discussion does not repre¬ 
sent to be a phase in the life history of another alga and is an independent 
taxon. 

This alga is characterized by its thallus structure, namely, the nature 
of the structure of the erect filaments. The erect filaments are not enve¬ 
loped by a cuticle or gelatinous matrix and they are loosely adjoined only 
by mucilage. This feature strongly distinguishes this alga from the majority 
of crustose red algae. In addition to this principal feature, only a few other 
species seem to have the following characters similar to this alga: (1) the 

hypothallus lacking rhizoids, and (2) tetrasporangia formed terminally on 
erect filaments. These species are Rhodophysema minus, Cruoriopsis ensisae 
and C. hyperborea mentioned below. 

Rhodophysema minus established by Hollenberg and Abbott (1965) on the 
basis of material from California, North America, resembles this alga so 
far as their illustration shows (Hollenberg and Abbott, 1965, p. 1180, Fig. 
9; 1966, p. 57, Fig. 20). In R. minus the lower portion of sterile erect fila- 


— 21 — 



182 _ m 51 m m 6 g- ro 51 g 6 j§ 

ments (paraphyses) and the lower sterile portion of tetrasporangiferous fila¬ 
ments, both of which constitute the sorus, are rather more loosely united 
than those of any other Rhodophysema species. In Rhodophysema georgii 
(Rosenvinge, 1917; Tokida, 1934; Kylin, 1944; Masuda and Ohta, 1975; Flet¬ 
cher, 1975) and R. elegans (Rosenvinge, 1917; Hollenberg and Abbott, 1966 ; 
Ganesan and West, 1975), the vegetative portions of erect filaments includ¬ 
ing sterile filaments, whose upper portions grow into paraphyses, and tetra¬ 
sporangiferous ones cohere to form a distinct perithallus, and by this char¬ 
acter Rhodophysema is clearly distinguished from the alga under discussion. 
The mode of spore development of R. georgii and R. elegans is of the im¬ 
mediate discal type, termed by Inoh (1947), or the Chemin’s Dumontia type 
(Chemin, 1937) as reported by Masuda and Ohta (1975), Fletcher (1975), and 
Ganesan and West (1975), whereas that of this alga is of the diproto-cellular 
type (Inoh, 1947) or the Naccaria type (Chemin, 1937). This difference is a 
basic criterion for taxonomic discrimination from the morphogenetic point 
of view. 

On the other hand, the sterile erect filaments of the alga in question 
(Figs. 14-15, 17) bear somewhat a resemblance to the paraphyses of Rhodo¬ 
physema as pointed out earlier. However, those curved filaments are not 
specialized from fertile filaments in any respect except that they are more 
slender. It seems better to avoid the term paraphyses for such filaments. 

Cruoriopsis ensisae described by Jao (1936) based on material from Mas¬ 
sachusetts, North America, shows somewhat an affinity with this alga. C. 
ensisae, however, differs from this alga in having distinctive sori, shorter 
erect filaments and smaller tetrasporangia. C. ensisae is allied to Rhodo¬ 
physema minus, as pointed out by Denizot (1968). The situation in C. ensisae 
regarding the nature of the vegetative portion of erect filaments is similar 
to R. minus . This character of both algae, however, has not been confirmed 
and so their taxonomic status remains unsolved. 

Cruoriopsis hyperborea, which was originally described on the basis of 
material collected from Greenland by Rosenvinge (1910), seems to be most 
closely allied to this alga. According to Rosenvinge (1910), the erect fila¬ 
ments of C. hyperborea are not connected by any soft gelatinous matter as 
in this alga. His illustration (Rosenvinge, 1910, p. 103, Fig. 2, B) agrees 
well with those of this alga (Fig. 17) in this respect, which is a peculiar 
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characteristic of the latter alga. Other essential characters such as the 
basal layer lacking rhizoids, being monostromatic, and the tetrasporangia 
produced terminally on the erect filaments and dividing cruciately strongly 
ally C. hyperborea with this alga. However, there still exist several differ¬ 
ences between these algae. The principal distinction between C. hyperborea 
and this alga is the dimensions of the tetrasporangia. The tetrasporangia 
of C. hyperborea are 15-23 pm long and 11-13 pm in diameter (Rosenvinge, 
1910), whereas those of this alga are much larger than the former, measur¬ 
ing 32.5-45.0 //m long and 17.5-25.0 pm in diameter. Additional differences 
between the two algae are as follows. 

(1) The sterile erect filaments of this alga always become recurved as 
do the paraphyses of Rhodophysema, but those of C. hyperborea do not be¬ 
come so. 

(2) In this alga the branching of erect filaments occurs at the upper 
portion (Fig. 16) as well as at the lower portion (Fig. 17), whereas that in 
C. hyperborea occurs only at the upper portion. 

(3) The thallus of this alga is rather thicker than that of C. hyperborea. 
C. hyperborea was established on the basis of one specimen by Rosenvinge 
(1910), but its original characterization was confirmed by Rosenvinge (1926) 
and Taylor (1937) based on many specimens. Thus, it is sufficiently con¬ 
firmed that C. hyperborea and this alga are closely allied to each other, 
although the spore development of the former has unfortunately not been 
described. The several differences mentioned above are not so much large, 
but they seem to distinguish the two algae as separate species within a 
genus. 

Finally, one other alga that requires discussion is Cruoriopsis aestuarii 
described by Hollenberg (1970) on the basis of material from California. 
The erect filaments of C. aestuarii are closely but loosely adjoined and his 
illustration shows clearly this character (Hollenberg, 1970), which resembles 
those of C. hyperborea and the alga under discussion. However, the tetra¬ 
sporangia of C. aestuarii are always formed laterally on the second or third 
cell from the base of the erect filaments, whereas those of the latter two 
algae are usually on the terminal end of the erect filaments or occasionally 
lateral. Furthermore, the erect filaments of C. aestuarii are gelatinous dif¬ 
fering from the latter. These two characters make questionable the posi- 
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tion of C. aestuarii in the same genus including the latter two algae, and 
ally the former with Plagiospora. 

As discussed above, the alga in question has close affinity with Cruo- 
riopsis hyperborea. However, the generic name, Cruoriopsis, should be avoided 
because Denizot (1968) revised that genus and transferred several species 
including its type species, C. cruciata, to the genus Cruoriella. At present 
six species of uncertain position remain in ‘Cruoriopsis’. The status of one 
of these, C. hyperborea, is now decided by comparison with the following 
alga. A new genus Rhodophysemopsis is proposed on the basis of the alga 
examined here and named R. laminariae, sp. nov. In addition, Cruoriopsis 
hyperborea is transferred to this new genus. The family including Rhodo¬ 
physemopsis is not decided because the female gametophyte has not been 
observed. Rhodophysemopsis may belong to a family in the Cryptonemiales 
judging from thallus development and structure. 

Rhodophysemopsis Masuda, gen. nov. 

Plantae crustosae, noncalcareae, circulare usque ellipticae, pagina inferna 
omni ad substratum arte affixae, sine rhizoideis; thallus ex strato basali 
monostromatico et filamentis erectis multis compositus; stratum basale ex 
ordinibus cellularum irregulariter radiantibus compositum; filamenta erecta 
e cellulis strati basalis orientia, uniseriata, laxe coniuncta, simplicia, vel 
interdum cum ramis lateralibus, cuticula vel matrice gelatinosa non involuta; 
tetrasporangia in filamentis erectis plerumque terminalia, vel interdum 
lateralia, sorum conspicuum non formantia, cruciatim devidentia ; cellulae 
maternae spermatangii ex cellulis terminalibus filamentorum erectorum ori- 
undae, quaque cellula materna spermatangii duo spermatangia vel raro unum 
producente; carpogonia et cystocarpia ignota. 

Typus generis: Rhodophysemopsis laminariae Masuda, sp. nov. 

Plants crust-like, noncalcareous, circular to elliptical, closely attached 
to the substratum by the whole lower surface, without rhizoids; thallus 
composed of a monostromatic basal layer and many erect filaments; basal 
layer composed of irregularly radiating cell rows; erect filaments arising 
from the basal layer, uniseriate, loosely adjoined, simple or occasionally 
with lateral branches, not enveloped by cuticle or gelatinous matrix; tetra¬ 
sporangia usually terminal on the erect filaments, or occasionally lateral, not 
forming a conspicuous sorus, dividing cruciately; spermatangial mother-cells 
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originating from terminal cells of erect filaments, each spermatangial mother¬ 
cell producing two spermatangia or rarely one ; carpogonia and cystocarps 
unknown. 

The generic name is based on the seeming habit similar to Rhodophysema. 

Rhodophysemopsis laminariae Masuda, sp. nov. 

Plantae epiphyticae, 0.5-2.0 mm in diametro, 70-240 pm crassae in par- 
tibus fertilibus, in colore atrorubrae, molles ; cellulae strati basalis 6.3-12.5 
pm in diametro et 1-3 plo longiores quam latae; cellulae filamentorum erec- 
torum 7.5-15.0 pm in diametro et 0.6-2.5 plo longiores quam latae; filamenta 
erecta e 1-13 cellulis ; filamenta sterilia ad extremum superum recurvescentia, 
leviter graciliora quam filamenta tetrasporangifera; tetrasporangia ellip- 
soidea, 32.5-45.0 pm longa et 17.5-25.0 ^m in diametro, disperse adsunt; sper¬ 
matangia anguste ellipsoidea, 8-9 pm longa et 5-6 pm in diametro. 

Holotypus: Specimen tetrasporangiferum, SAP 031755 ( Masuda 14036). 

Plants epiphytic, 0.5-2.0 mm in diameter, 70-240 pm thick in fertile por¬ 
tion, dark red in color, soft; cells of the basal layer 6.3-12.5 pm in diameter 
and 1-3 diameters long; cells of the erect filaments 7.5-15.0 pm in diameter 
and 0.6-2.5 diameters long; erect filaments composed of 1-13 cells; sterile 
filaments becoming recurved at the upper end, slightly slenderer than tetra- 
sporangiferous filaments ; tetrasporangia ellipsoid, 32.5-45.0 pm long and 17.5- 
25.0 pm in diameter, sporadically present; spermatangia narrowly ellipsoid, 
8-9 pm long and 5-6 pm in diameter. 

The specific epithet is formed from its habitat. 

Rhodophysemopsis hyperborea (Rosenvinge) Masuda, comb. nov. 

Basionym: Cruoriopsis hyperborea Rosenvinge, 1910, p. 102, Fig. 2. 
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